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a naotioii vector (M V) for deteamining motion coinpciisation 
of a certain block is to be detected in a two-fleld interval, that 
is, between the M-th field and the (M-2)-th field. To 
simplify the explanation, of the detected motion, only 
motion in a vertical direction will be considered, and a pixel 5 
value at each pixel position is expressed in tlie same manner 
as that of FIG. 1. 

Now consider the case of obtaining a determined value of 
a(M, I). When it is assumed that the vertical component of 
the detected MV is 3, the determined value of move com- lO 
l]>ensation of the a(M, 1) becomes the pixel value at the 
|x>sition of (M-2, 4). First, this pixel value is obtained from 
tlie pixel value witliin the (M-2)-th field. When the pbtel 
value is to be obtained based on a weighted average, 
inversely proportional to a distance, from near-by pixel 15 
values* for example^ the pixel value at the position of the 
(M-2, 4) is obtained by the following expression: 



Next, based on the above MV, motion of the input image 
from the (M-l)-th field to the M-th field is calculated. The 
tUne difference between the M-th field and the (M-l)-th 
field is V2 of the time dljfference between the M-th field and 
tlie (M— 2)"th field. Accordingly, this motion vector can be 
considered to be MV/2. Since the vertical component of the 
MV is now 3, the vertical component of MV/2 becomes 1.5, 
Accordingly, when a determined value of motion compen- 
sation of file a(M, 1) is obtained from the image in the 
(M-l)-th field, this becomes the pixel value at the position 
of (M- 1, 2.5). This pixel value is obtained from a pixel value 
witliin the (M-l)-th field. When tlie pixel value is to be 
obtained by a weighted average, inversely proportional to a 
distance, from near-by pixel values, for example, the pixel 
value at the position of (M— 1, 2.5) can be obtained by the 
following expression: 
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Based on the two determined values obtained above, a mean 
of the two determined values is obtained and the result is 
used as the determined value of the a(M, 1), 

Although the above explains the case for determining 
motion compensation of an image for only the vertical 45 
component, a similar operation is also carried out for the 
case of determining motion conopensation of an image 
having both vertical and horizontal components. 

As described above, according to the fourth embodiment 
of the present invention, motion of an input image from a 50 
plurality of pieces of reference images sampled at different 
times according to detected motion at certain time intervals 
of a block unit including at least one pijcel is calculated 
based on the above detected motion, and a pixel value at a 
position which has been compensated by the calculated 55 
motion portion for each reference image is calculated, so 
tliat it is possible to obtain a plurality of determined values 
of motion compensation from the plurality of pieces of 
reference images. Since a determined value of the input 
image is calculated from the plurality of determined values, 60 
uoise can be eliminated if noise is included in the determined 
values, thus ensuring a determination at a high precision 
level, of motion compensation. 

In the manner similar to the case of the first embodiment, 
it is also possible in tlie fourth embodiment to freely select 65 
the number of pieces of reference images, the positions of 
Hie reference images, the calculation method for obtaining a 
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pixel value at a necessary position within each reference 
iraiage, and either interpolation or extrapolation. For calcu- 
lating determined values from a plurality of pixel values 
obtained from the respective reference images, there aie 
other alternative methods than a siir^jle averaging method 
such as a weighted average method and a method for 
calculating by using a coefBcient of a low-pass filter. 
Although! description has been made of the case for deter- 
mining motion compensation based on a field of an interlace 
signed in the present embodiment, it is needless to mention 
that the effect of the determination does not change if a 
frame is used as a base or a noninterlace image is used as a 
base as shown in the second and third embodiments respec- 
tively. 

According to fiie present invention, as is clear from tlie 
above-described embodiments, a time ixjsition of a refei- 
ence image is corrected by using a motion vector as required 
so that a plurality of pieces of reference ijnages sampled at 
different times according to detected inotion at certain time 
intervals of a block unit including at least one pixel become 
images at times separated from the input image by the above 
time intervals, so that it is possible to obtain a plurality of 
pieces of hnagcs at positions separated by the above dine 
intervals from the input image. By combining tiie plurality 
of pieces of images together, a reference image of high pixel 
density can be obtained and a pixel value at a position wliich 
has been compensated by the detected motion is calculated 
by using the reference image of high pixel density, so that 
the calculated pixel value is used as a determined value. 
Thus, there is an effect that it is possible to determine motion 
conc^ensation of an image at a veiy high level of precision. 

Further, according to the present invention, a vector for 
correcting a time position of the above reference image can 
be calculated based on motion detected at a certain time 
interval, which does not require a detection again of a 
motion vector for correcting the time position, so that tliis 
has an effect that motion compensation at a high precision 
level can be ensured. Further, since an interlace signal can be 
used as an input signal and a reference image can be in two 
fields of a certain frame, the above determination of motion 
compensation can be applied to a frame image, thus ensuring 
a determination, at a high precision level, of motion com- 
pensation based on a frame. 

Further, since the same value can be used for a block of 
each input image among blocks of a plurality of pieces of 
input images, each block having its whole or part of spatial 
position superposed with that of the other blocks, as a move 
detected at a certain time interval of a block unit including 
at least one pixel, it is not necessary to carry out a plurality 
of detections of moves of many block in a plurality of input 
hnages so that there is an effect that a determination of 
motion compensation at a high precision level can be 
ensured. 

We claim: 

1. A method of determining motion compensation for an 
input image from motion vectors between the input image 
and a plurality of reference images, said method comprising 
the steps of: 

(a) calculating a motion vector MVl between the input 
image and one reference infiage of said plurality of 
reference images from a motion of at least one block 
unit at a second set time Laterval between the input 
image and said one reference image, said at least one 
block unit being a part of said input image and com- 
prising a plurality of pixels; 

(b) providing a motion vector MV2 between at least tv/o 
reference images of the plurality of reference images at 
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a first set tirae interval Ti, which is parallel to the 
motion vector MVl at the second set tinae interval Tj 
and different in magnitude from the motion vector 
MVl at the second set time interval by a value 
determined by MVVTi/T^; and 5 
(c) calculating the motion compensation of the input 
image from both of (i) the motion vector MVl between 
the input image and said one reference image and (ii) 
the motion vector MV2 between the at least two 
reference images of the plurality of reference images. 
2. A method of determiuing motion compensation for an 
input image from a motion vector between the input image 
and a pluraKty of reference images, said method comprising 
the steps of: 

(a) detecting a motion vector MVl between the input 
image and one reference image Rl of said plurality of 
reference images at a second set time interval T^; 

(b) providing a motion vector MV3 between the reference 
image Rl and another reference image R2 of said 
plurality of reference images at a first set time interval 
Ti, said motion vector MV3 being parallel to the 
niotion vector MVl and different in magnitude from 
the motion vector MVl by a value determined by 
MVl.T^/r^; 2^ 

(c) obtaining a motion vector MV2 between the input 
image and the another reference image R2 at a third set 
time interval T3 from a sum of the motion vector MVl 
and the motion vector MV3, and calculating respective 
pixels corresponding to the motion vector MVl and the 30 
motion vector MV2 from pixels of the reference image 
Rl and the reference image R2 corresponding to the 
motion vector MVl and the motion vector MV2 or 
from pixels positioned peripherally of the pixels of the 
reference image Rl and the reference image R2; and 



(d) calculating motion-compensated pixel values from the 
calculated pixels of the reference images. 

3. A method of obtaining a motion-compensated image 
from a motion vector between the motion-compensated 
image and a plurality of reference images, said metliod 
comprising the steps of: 

(a) obtaining a motion vector MVl between the motion - 
compensated image and one reference image Rl of said 
plurality of reference images at a second set time 
interval T^; 

(b) providing a motion vector MV3 between the reference 
inoage Rl and another reference image R2 of said 
plurality of reference images at a first set time interval 
Ti, which is parallel to the motion vector MVl and 
different in magnitude from the motion vector MVl by 
a value determined by MVl TiyT2; 

(c) obtaining a motion vector MV2 between tlie motion- 
conapensated image and said another reference image 
R2 at a titird set time interval T3 from a sum of the 
motion vector MVl and the motion vector MV3, and 
calculating respective pixels corresponding to the 
motion vector MVl and the motion vector MV2 from 
pixels of the reference image Rl and the reference 
image R2 corresponding to the motion vector MVl and 
the motion vector MV2 or from pixels positioned 
peripherally of the pixels of the reference image Rl and 
the reference image R2; and 

(d) calculating motion- con^ensated pixel values from tJie 
calculated pixels of the reference images to obtain Uie 
motion-compensated image. 




4. A method of obraining a monon- 
compensated image, said method comDnsmg the steps 
o£ 

fa) obtainxiig a first motion vector MVI 
between the motion-compensated image and one 
reference image Rl of a plurality of reference images 
at a second set time interval T2 between the morion- 
compensated image and said one reference image R I : 

(b) calculating a second monon vector MV2 
between the motion-compensated irnage and another 
reference image R2 of said pluralirv^ of reference 
images at a first set nme interval Tl between the 
motion-compensated image and said another 
reference image R2, said second motion vector MV2 
being parallel to said first motion vector MVI and 
having a magnitude satisfying the relation 
MV2=MV1;(T1/T2V, 

(c) calculating first pixel values of said one 
reference image Rl from pixels which are neighbors 
of posirions corresponding to said first monon vector 
MVI and calculadng second pixel values of said 
another reference image R2 from pixels which are 
neighbors of positions corresponding to said second 
monon vector MV2. wherein said reference images 
Rl and R2 are such that a motion vector. MV3 
between said reference images Rl and R2 has a 
mathematical relationship with said first and second 
motion vectors MVI and MV2 in which said motion 
vector MV3 is parallel to and different in value from 
each of said first and second motion vectors MV 1 and 
MV2; and 

(d) calculating motion-compensated pixel 
values of said motion-compensated image from said 
first and second pixel values calculated m step Cc) to 
obtain said motion-compensated image. 

5- A method of obtaining a motion- 
compensated image, said method comprising the steps 
of: 

(a) obtaining a first motion vector MVI 
between the motion-compensated image and one 
reference image Rl of a pluralin/ of reference images 
at a second set time interv^al T2 berween the motion- 
compensated image and said one reference image R 1 ; 

(b ) calculating a second motion vector M V2 
ber^veen the motion-compensated image and another 
reference image R2 of said pluralip/ of reference 
images at a first set time mtervat Tl between the 
motion-compensated image and said another 
reference image R2. said second motion vector MV2 



being parallel to said first m.odon vector V[Vi and 
having a magnitude satisf'/mg the relanon 
MV2=MV1-(T1/T2): 

(c) calculating first pixel values of said one 
reference image Rl from pixels which are neighbors 
of positions corresponding to said first monon vector 
MVI and calculating second pixel values of said 
another reference image R2 from pixels which are 
neighbors of oosidons corresponding to said iecond 
monon vector MV2. wherein said reference images 
Rl and R2 are previous to said motion-compensated 
image in a rime sequence; and 

(d) calculating motion-compensated pixel 
values of said motion-compensated image trom said 
first and second pixel values calculated in step (c) to 
obtain said morion-compensated image. 

6. A method in accordance with claim -J-, 
wherein said reference images Rl and R2 are 
previous to said morion-compensated iiruge in a time 
sequence. 



